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(57) ABSTRACT 

An auxiliary-bicycle torsion sensing and large gear plate 
minimization apparatus, arranged in transmission apparatus 
of an auxiliary-bicycle, includes a sun gear, a unidirectional 
device, a planet gear set and a sensing device. The sun gear 
of planet gear set is connected to the crank axle of auxiliary- 
bicycle and driven direcdy with it. The stepping power of 
crank axle is output to the large gear plate of auxiliary- 
bicycle through the transmission of sun gear, planet gear and 
unidirectional device. Also, one side of swing arm, used for 
pivotally arranging sun gear and planet gear, is arranged 
with the sensing device. When crank axle is rotated by the 
stepping force of rider, the swing arm will generate a 
rotation torsion, and sensing device senses the torsion value 
to control the power output of driving motor. The present 
invention has the characteristics of simple structure, low 
manufacture cost, more accurate sensitivity, and further 
instant changeable rotation ratio between crank axle and 
large gear plate to meet the object of broader application, 
su' h as the outlook beautification due to the miriimization of 
large gear plate. 

10 Claims, 3 Drawing Sheets 
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AUXILIARY-BICYCLE TORSION SENSING 
AND LARGE GEAR PLATE MINIMIZATION 
APPARATUS 

5 

FIELD OF THE INVENTION 

The present invention is related to an auxiliary-bicycle 
torsion sensing and large gear plate minimization apparatus, 
especially to an apparatus arranged at the transmission 
apparatus of auto-auxiliary-bicycle for sensing the torsion 10 
and acceleration of stepping force as rider is riding the 
auto-auxiliary-bicycle. Hence the large gear is minimized 
and the variation of outlook beautification is met. 

BACKGROUND OF THE INVENTION 15 

In current market, the wheels of popular auto-bicycle 
(also called auto-auxiliary-bicycle) are driven to rotate 
mainly by arranging auxiliary devices at bicycle (auxiliary- 
bicycle), such as battery, driving motor, and transmission ^ 
apparatus, etc. When rider steps on the treadles of bicycle, 
besides the stepping force drives the wheels, the driven 
motor also generates a power that is transmitted by trans- 
mission apparatus and drives bicycle's wheels to rotate. 
Hence the strength of the rider to drive the bicycle may be ^ 
reduced and the object of auxiliary -bicycle is met. 

Because the rider needs different powers output from 
driven motor to drive the wheels according to the uphill and 
downhill situations and to different driving speeds, each 
manufacturer also develops stepping force sensor for detect- 30 
ing the stepping strength of bicycle rider. And according to 
the stepping force detected by the sensor, the power trans- 
mitted by the driven motor is controlled. In general, the 
current prior stepping force sensing manners includes fol- 
lowing three methods: transferring torsion value into axial 35 
displacement, absolute angular displacement and relative 
angular displacement. Wherein the method of relative angu- 
lar displacement, during low driving speed, may not obtain 
a continuous signal and therefore is scarcely adapted. As for 
axial displacement and absolute angular displacement, their 4Q 
sensing methods possess no such problem. 

Also the large gear plate of traditional bicycle is too large, 
during covering transmission chain, covering volume is too 
big and outlook is disgraceful. If the size of traditional large 
gear plate is reduced, it can meet the object of outlook 45 
beautification. 

As shown in FIG. 1, wherein one example for the patent 
of U.S. Pat. No. 5,474,148 adapts the torsion sensing appa- 
ratus of absolute angular displacement. The major mecha- 
nisms of this torsion sensing apparatus are: stepping force 50 
directly drives the unidirectional device 42 by crank axle 28, 
the power is transmitted to the planet arm 44 of a planet gear 
set by unidirectional device 42, and finally power is output 
by the ring gear 46 connected with large gear plate of 
bicycle, wherein the sun gear is connected to sensor. For a 55 
planet gear system, at the situation of uniform speed, since 
larger the stepping force is, larger the torsion input to planet 
arm 44 is, so when sun gear 45 is connected to an elastic 
body, i.e. the torsion value of sun gear 45 may be transferred 
into the absolute angular displacement of elastic body. Since so 
the absolute angular displacement is proportional to stepping 
force, so it may control the power output of driving motor. 
However, since this prior art needs use of many sets of 
complicated parts of planet gears and umbrella gears, etc, so 
not only the structure is complicated, but also the costs of 65 
parts manufacture and assembly are relatively higher. 
Additionally, since the driving motor of U.S. Pat. No. 
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5,474,148 outputs the power to large gear plate to drive 
wheels through ring gear 46, so driving motor also influ- 
ences the torsion value of sun gear 45 as power is output. 
Namely, if the influence of stepping force of rider on torsion 
value of sun gear is firstly overcome over (or larger than) 
that of driving motor, then the driving motor will continue 
to output power. So the power output of prior art is slower, 
and can not respond instantly to the rider's power require- 
ment. Additionally, in prior art, since the planet arm 44 is 
used to transmit power to wheels by rotating the ring gear 
46, so the reducing speed of this device is larger, and U.S. 
Pat. No. 5,474,148 also applies such device to proceed the 
task of reducing speed of rotation speed of driving motor. 
However, when the rider does not use the driving motor to 
output power (i.e. battery is out of power), the rider will step 
more rounds to make the crank axle 28 drive the wheel to 
move and it causes lots of inconveniences. 

There is another prior art example for applying absolute 
angular displacement method as torsion sensing apparatus. 
The power transmission of driving motor and stepping force 
sensing are proceeded mainly by the connection transmis- 
sion of multi-sets of differential umbrella gear set. Besides 
its shortcoming is the cost increase caused by the application 
of multi-sets of differential umbrella gear set, its main 
shortcoming is focused on the crank axle that is directly 
connected and actuated with the large gear plate by the 
unidirectional umbrella gear ratchet. So, when the driving 
motor can not output power, the crank axle and the large gear 
plate rotate synchronously with one to one speed ratio. This 
sort of application lacks flexibility. 

Another prior art example is to apply the axle direction 
displacement method as torsion sensing apparatus. Its tor- 
sion sensing method is mainly comprised by stepping force 
to drive a screw through crank axle. As the screw is rotating, 
it will cause a displacement along nut axle direction for the 
screw and also press down the spring located between screw 
and nut. Finally the nut outputs the power to gear plate 
through unidirectional device. Therefore by the magnitude 
of elastic coeflicient of spring, the ratio between the value of 
stepping force and axle direction displacement of screw can 
be determined. So the stepping force value can be known 
just by sensor to measure the magnitude of axle direction 
displacement of screw. The shortcoming of this prior art is 
tha* the match between screw and nut is easily interfered by 
the external objects or fragment generated by the operation 
of parts of itself. They may further be jammed seriously 
between screw and nut to make the stepping force sensing 
become inaccurate. Furthermore, when there is no power 
output from the driving motor, the crank axle and gear plate 
of patent of U.S. Pat. No. 288,427 could only synchronously 
rotate with one to one speed ratio and that is of less 
flexibility in real applicatioa 

Another kind of prior art example is applying axle direc- 
tion displacement method as torsion sensing apparatus. Its 
torsion sensing method is mainly by stepping force to drive 
a torsion rod through crank axle. Because the skew planes 
structure among the torsion rods, it causes an axle direction 
displacement for the torsion rod. This displacement is fur- 
ther magnified from rod to rod. Therefore, the value of 
stepping force is known by measuring the magnified axle 
direction displacement of lever. The shortcomings of this 
prior art are that besides the structure is more complicated 
and the cost is higher, also the sensing accuracy is easily 
interfered by the fragment generated by the above- 
mentioned parts of itself and crank axle and gear plate can 
only synchronously rotate with one to one speed ratio. 

SUMMARY OF THE INVENTION 

The main object of the present invention is to provide an 
auxiliary-bicycle torsion sensing and large gear plate mini- 
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mizatioQ apparatus, which has the merits of simple structure, Preferable, the speed-variation gear set is comprised of 

lower manufacture cost, accurate stepping force sensing for several matching multi-level gears. 

rider, less interference by parts fragment, and design flex- Preferable, the driving apparatus is a electric driving 

lbihty enhanced by application of different rotation speed mo tor 

between the crank axle stepped by rider and the large gear 5 

plate. These merits will overcome the shortcomings of prior For y° ur esteem review committee member to further 
arts. And the minimization of large gear plate may promote understand and recognize the present invention, in accor- 
the outlook beautification of auxiliary-bicycle. dance ™th several drawings a detailed description is pre- 

Another object of the present invention is to provide an sented as following, 
auxiliary-bicycle torsion sensing apparatus, wherein the in „ 

torsion of stepping force of rider I transmitted by the swing 10 BRIEF DESCRIPTION OF THE DRAWINGS 
arm of planet gear system and the absolute angular displace- F IG. 1 is an illustration for the prior auxiliary-bicycle 
ment of swing arm is measured by a sensing apparatus to torsion sensing apparatus. 

^c^llted^app^to^p^tadtive FIG. 2 is a preferable embodiment illustration for the 
the wheels to rotate. This arrangement has me adyanuges of 15 auxfli ^ d £ torsion ^ ^ of me , 

simple structure, low manufacture cost, accurate stepping invention 
force measurement, and instant accurate responding rider's „_ _ _ . 

stepping force magnitude from the power output of driving FIG - 3 K M A ~ A a**™ view illustration for FIG. 2. 
apparatus etc. And the minimization of large gear plate for DETAILED DESCRIPTION OF THE 

auxtliary-bicycle may meet the object of outlook beautifi- ^ PREFERRED EMBODIMENTS 

cation. 

To achieve above-mentioned objects, an auxiliary -bicycle One characteristic of the auxiliary-bicycle tension sensing 
torsion sensing apparatus of the present invention at least and large gear plate minimization apparatus is a planed gear 
includes a sun gear, a unidirectional device, a planet gear set, set that is arranged inside the transmission apparatus of an 
a second planet gear, and a sensing apparatus. The auxiliary- 25 auxiliary -bicycle. Wherein the sun gear of the planet gear set 
bicycle torsion sensing apparatus is provided for arranging is connected to the crank axle of the auxiliary-bicycle and 
at transmission apparatus of auxiliary-bicycle. The transmis- directly driven together with it. And the stepping force of the 
sion apparatus at least includes a crank axle, a gear plate and crank axle is then output to the gear plate of the auxiliary- 
speed-variation gear set. The power output of a driving bicycle through the transmission of both sun gear and planet 
apparatus may be controlled by the rotation of crank axle. 30 gear. Also, one side of the swing arm of the planet gear set 
The power output of driving apparatus can drive gear plate (i.e. the connection arm used to pivo tally arrange both sun 
to rotate through the transmission of transmission apparatus. gear and planet gear) arranges with a stress sensor. When the 

The sun gear of the auxiliary -bicycle torsion sensing crank axle is rotated by the stepping force of rider, the swing 
apparatus is fixed on the crank axle and driven to rotate with arm would generate a rotation torsion, the power output of 
the crank axle. The planet gear set at least includes a swing 35 the driving motor is controlled by the torsion value sensed 
arm and a first planet gear. The swing gear is pivotally °y the stress sensor. Because the present invention only 
arranged on the crank axle by pivotal rotation method. The adapts with single-level planet gear set to achieve the 
first gear is pivotally arranged on the swing arm and driven functions of power transmission and torsion detection, the 
to rotate together with the sun gear. The first planet gear may structure of application parts is simple and manufacture cost 
be driven to rotate by the rotation of crank gear. And the 40 is low. And the metal ashes or external objects further won't 
swing arm further generates a rotation torsion of upward influence the sensing accuracy. Furthermore, the sensing 
rotatioo which is same as that of the sun gear. The sensing method of the present invention applies the tangent force 
apparatus is connected to one side of the swing arm, which component of the rotation of the sun gear (i.e. crank axle) to 
can measure the rotation torsion of the swing arm and make the swing arm generate rotation torsion, just only does 
generates a sensing signal to control the power output of the 45 the rider step on the crank axle, instantly may the output 
driving apparatus. The unidirectional device is connected to power of driving motor be obtained. Compared with the 
the gear plate and can proceed single direction transmission. prior art, the present invention may more directly, more 
The second planet gear is arranged on the planet gear set and instantly and more accurately fulfill the requirement of 
driven together with the first planet gear. The second gear is motor power. Additionally, because the crank axle of the 
driven together with the unidirectional device. And the 50 present invention is not directly connected and driven with 
single transmission direction of unidirectional device can the large gear plate of the auxiliary -bicycle, but the power of 
make the second planet gear drive gear plate to rotate, but the crank axle is output to the large gear plate through the 
gear plate can not drive the second planet gear to rotate. matching transmission of both sun gear and planet gear. So, 

In a preferable embodiment, the auxiliary-bicycle torsion wnen lhere is no power output from the driving motor, the 
sensing apparatus further includes a medium gear and a ring 55 rotat i° n rat io between the crank axle and large gear plate is 
gear. The medium gear matches with the second gear and the Dot absolutely the relationship of one to one but determined 
ring gear matches with both medium gear and unidirectional b y S ear t00t h number ratio between the sun gear and planet 
device. And the sensing apparatus includes a pushing pillar, S ear * $°> tae auxiliary-bicycles with different rotation speed 
a replacement element, a pushing block, and a stress sensor. ratio ma y further be designed out to make the present 
One end of the pushing pillar pushes against the swing arm. 60 mventi °n may be applied to broader scopes. 
Another end is connected with the stress sensor. The pushing A detailed description for an auxiliary-bicycle torsion 
pillar may transfer the rotation torsion of the swing arm to sensing and large gear plate immunization apparatus of one 
stress sensor. The pushing block is pushing against the swing preferable embodiment of the present invention, in accor- 
arm. The replacement element is connected to the pushing dance with detailed structure, motion manners, function and 
pillar. An elastic force may be provided to make the pushing 65 other characteristic, is presented as following, 
pillar maintain a predetermined position under the state of Please refer to FIG. 2 and FIG. 3, which show one 
no external force. preferable embodiment of auxiliary-bicycle torsion sensing 
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apparatus of the present invention. Wherein, FIG. 2 is a 
preferable embodiment illustration for the auxiliary-bicycle 
torsion sensing apparatus of the present invention. FIG. 3 is 
an A — A section view illustration for FIG. 2. 

An auxiliary-bicycle torsion sensing apparatus 8 of the 
present invention is provided and arranged at a transmission 
apparatus 7 of auxiliary-bicycle. The transmission apparatus 

7 at least includes a crank axle 71, a gear plate 72 (large gear 
plate) and a speed-variation gear set 73. The power output of 
a driving apparatus 6 is controlled by the rotation of the 
crank axle 71. The power output of the driving apparatus 6 
may drive the gear plate 72 to rotate through the transmis- 
sion of the transmission apparatus 7. In the preferable 
embodiment of the present invention, the driving apparatus 
6 is an electric driving motor. The speed-variation gear set 
73 is a speed-reduction gear set that is comprised by several 
matching multi-level gears 731, 732. Its speed reduction is 
dependent on the power output rate and rotation speed of the 
driving apparatus 6 (driving motor) and multi-level gear 
731, 732 with different level number and different matching 
gear number is designed out. So, the design of rotation speed 
and torsion of the gear plate 72 may fulfill the requirement 
of the rider as he really drives the auxiliary-bicycle. 

Since the element mechanism or apparatus of the 
described auxiliary-bicycle of the present invention, such as: 
detailed structure, arrangement position of the transmission 
apparatus 7, driving apparatus 6 (electric driving motor) and 
its source and control circuit, gear plate 72 with transmission 
mechanism of chain or wheel, etc., and crank axle 71 with 
detailed structure of treadle, etc. are the all technique 
belonged to prior art and not technique characteristic 
requirement of the present invention. So the detailed struc- 
ture and actuation methods are not described repetitiously in 
following. The relevant material may be referred from the 
content of prior art described in the background of invention 
of the present patent application. 

The characteristics of the present invention are the 
auxiliary-bicycle torsion sensing apparatus 8 and its con- 
nection relationship and actuation methods with the crank 
axle 71 and multi-level gear 732. The auxiliary-bicycle 
torsion sensing apparatus 8 includes: a sun gear 81, a 
unidirectional device 82, a planet gear set 83, a medium gear 
84, a gear 85, and a sensing apparatus 86. 

The sun gear 81 of the auxiliary-bicycle sensing apparatus 

8 is fixed at crank axle 71 and directly driven synchronously 
to rotate. The planet gear set 83 at least includes a swing arm 
832, a first planet gear 831, and a second planet gear 833. 
The swing arm 832 is pivotally arranged at the crank axle 71 
by pivotal rotation method. The first planet gear 831 is 
pivotally arranged at the swing arm 832 and matched with 
the sun gear 81. The first planet gear 831 is driven to rotate 
by the rotation of the crank axle 71, And, when the sun gear 
81 rotates, its tangent force component may make the swing 
arm 832 generate a rotation torsion with upward rotation 
direction which is same as that of the sun gear 81. The 
sensing apparatus 86 is connected to one side of the swing 
arm 832 (preferably arranged at the side of rotation direction 
of the swing arm) to sense the rotation torsion of the swing 
arm 832 and generates a sensing signal to provide and 
control power output for the driving apparatus 6. 

Ihe second planet gear 833 is arranged at the planet gear 
set 82 and connected with the first planet gear 831 in same 
axle and rotated synchronously. The second planet gear 833 
is matched to a medium gear 84, while ring gear 85 is 
matched with medium gear 84 and unidirectional device 82 
to proceed transmission. So, the second planet gear 833 may 
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connect and actuate with the unidirectional device 82. 
Wherein, the unidirectional device, preferably a unidirec- 
tional ratchet device, is connected with the gear plate 72 by 
an axle sleeve 87 and may rotate synchronously with the 
5 gear plate 72. Since the said unidirectional device 82 is a 
prior technique, so its detailed structure is not described here 
repetitiously. And, the single direction transmission of the 
unidirectional device 82 makes the second planet gear 833 
may actuate the gear plate 72 to rotate, but the gear plate 72 

10 can not actuate the second planet gear 833 to rotate (it will 
rotate idly). Also, since the crank axle 71 of the present 
invention is not directly actuated with the large gear 72 of 
the auxiliary-bicycle but the power of the crank axle 71 is 
output to the large gear plate 72 by the matching transmis- 

15 sion between the sun gear 81 and the planet gears 831, 832, 
so when there is no power output from the driving motor 6 
(e.g. when the rider intends to use the auxiliary-bicycle as 
ordinary bicycle, or when the battery lacks electricity to 
make the power output of the driving apparatus 6 be 

20 insufficient), the rotation speed ratio between the crank axle 
71 and the large gear plate 72 is determined by the gear tooth 
number ratio between the sun gear 82 and the planet gear 
831, 832, and medium gear 84. If the manufactures of 
auxiliary-bicycle intend to design out a faster auxiliary- 

25 bicycle appropriate for the ordinary plain riders (e.g. the 
metropolitan consumers), the manufactures only need to 
change the rotation ratio between the crank axle 71 and the 
large gear plate 72 to be smaller than the value of one, then 
when the rider steps one round of the crank axle, the driving 

30 effect of several round of rotation for the gear plate 72 will 
be generated, so the auxiliary-bicycle can be ridden very 
faster even when there is no motor power output, and there 
is completely no need to change the speed reduction ratio of 
other transmission apparatus 7 or output rate of the driving 

35 motor. While the manufactures intends to design out an 
auxiliary-bicycle for leisurely riding appropriately for the 
rider in ordinary uphill and downhill road (e.g. the consum- 
ers living in country or mounds), the rotation ratio between 
the crank axle 71 and the large gear plate 72 can be made to 

40 be larger than one. Now, the rider needs to step several 
rounds to drive the gear plate 72 to rotate one round, and the 
riding is more energy-saving and appropriate for uphill road, 
however the design is complete no need to change the 
mechanism or speed reduction ratio of other transmission 

45 apparatus. 

Wherein, among the speed-variation gear set 73 one 
multi-level gear 732 is matched and actuated with the 
unidirectional device 82 to make the speed- variation gear set 
70 connected and actuated to the gear plate 72 also through 

50 the transmission of the unidirectional device 82. And the 
speed- variation gear set 73 may actuate the gear plate 72 to 
rotate through the transmission of the unidirectional device 
82, but the gear plate can not actuate the speed -variation 
gear set 82 and also the crank axle 72 to rotate (they will 

55 rotate idly). Therefore, when the output power of the driving 
apparatus 6 drives the gear plate 72 to rotate, it also 
completely won't influence the torsion value of the swing 
arm 832. So, when the rider needs larger power, he just 
greatly steps down the crank axle 71 to rotate, the torsion 

60 sensing apparatus 86 instantly senses the variation of this 
torsion value and simultaneously controls the driving appa- 
ratus to output larger power. This sense of torsion is direct, 
instant and accurate to overcome the prior art's shortcoming 
that is caused by the torsion sense must first overcome the 

65 output power of the driving apparatus. 

In the present preferable embodiment, the sensing appa- 
ratus 86 includes a pushing pillar 861, a stress-sensing 
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device 862, a replacement element 863, and a pushing block 
88. One end of the pushing pillar 861 pushes against the side 
of the rotation direction of swing arm 832. Another end of 
the pushing pillar is then connected with a stress-sensing 
device 862. The pushing pillar 861 may convert the rotation 5 
absolute angular displacement of the swing arm into a linear 
displacement and transmits the rotation torsion of the swing 
arm to the stress-sensing device 862. According to the 
sensed torsion value (or the electric potential difference 
caused by the corresponding variation), the stress-sensing 
device 862 generates a sensing signal to control the power 
output of the driving apparatus 6. The pushing block 88 
pushes against the side opposite to the rotation direction of 
the swing arm 832 and positions it. The replacement element 
863 (a compressed spring is preferable) connects to the 
pushing pillar 861 and under the state of no external force 15 
(when the rider does not step down the treadle) may provide 
a elastic force to make the pushing pillar 861 push the swing 
arm 832 back to original position. (13) 

Of course, at appropriate positions of the torsion sensing 
apparatus 8 and the transmission apparatus 7 of the 20 
auxiliary-bicycle of the present invention, several bearings 
74a, 74b, 74c, 14d, and 74e, etc are arranged, so several 
adjacent elements may proceed relatively sliding and rotat- 
ing. Since the structure and arrangement positions of bear- 
ings 74a, 746, 74c, 74d, and 74e are not the technique 25 
characteristics of the present invention and are well-known 
designs to those who skill such transmission mechanism, so 
they are not repetitious here. 

Because the present invention only adapts with single- 
level planet gear set 83 to achieve the functions of power 30 
transmission and torsion sensing, the number of parts is less 
and the structure of application parts is simple and manu- 
facture cost is low. And relative to the prior art using screws 
and nuts, the metal ashes or external objects further won't 
influence the sensing accuracy. Furthermore, the sensing 3s 
method of the present invention applies the tangent force 
component of the rotation of the sun gear 81 (i.e. crank axle 
71) to make the swing arm 832 generate rotation torsion, just 
only does the rider step on the crank axle 71, instantly may 
the output power of driving motor be obtained. Compared 40 
with the prior art, the present invention may more directly, 
more instantly and more accurately fulfill the requirement of 
motor power. Additionally, because the crank axle 71 of the 
present invention is not directly connected and driven with 
the large gear plate 72 of the auxiliary-bicycle, but the power 45 
of the crank axle 71 is output to the large gear plate 72 
through the matching transmission of both sun gear 81, 
planet gear 831, 832 and medium gear 84. So, when there is 
no power output from the driving motor, the rotation ratio 
between the crank axle 71 and large gear plate 72 is not 50 
absolutely the relationship of one to one but determined by 
gear tooth number ratio between the sun gear and planet 
gear. So, the auxiliary-bicycles with different rotation speed 
ratio may further be designed out to make the present 
invention may be applied to broader scopes. Also the present 55 
invention first makes the stepping speed increase through 
design, then reduces the size of traditional large gear plate to 
further achieve the object of outlook beautification and 
overcome the shortcomings: the large gear plate of tradi- 
tional bicycle is too large, during covering transmission eo 
chain, covering volume is too big and outlook is disgraceful. 

While the invention has been described in terms of a 
preferred embodiment, various alternatives and modifica- 
tions can be devised by those skilled in the art without 
departing from the invention. Accordingly, the present 65 
-invention is intended to embrace all such alternatives that 
fall within the scope of the claims. 



936 Bl 

8 

What is claimed is: 

1. An auxiliary-bicycle torsion sensing and large gear 
plate minimization apparatus, said apparatus being engaged 
with a transmission apparatus of auxiliary-bicycle, said 
transmission apparatus comprising at least a crank axle, a 
gear plate and a speed-variation gear set; by rotating the 
crank axle, power output of a driving apparatus of said 
auxiliary-bicycle can be controlled; the power output driving 
the gear plate to rotate through the transmission of trans- 
mission apparatus; said auxiliary-bicycle torsion sensing 
and large gear plate minimization apparatus comprising: 

a sun gear, which is fixed to the crank axle and driven 
together with it to rotate; 

a planet gear set, which at least includes a swing arm and 
a first planet gear; the swing arm pivo tally engaged 
with the crank axle and is capable of rotating about the 
crank axle in a limited degree; the first planet gear is 
pivotally engaged with the swing arm and driven 
together with the sun gear to rotate; the first planet gear 
is driven to rotate by the rotation of crank axle and 
further make the swing arm generating a rotation 
torsion in the same rotation direction which is same as 
that of sun gear; and 

a sensing apparatus, which contacts with one side of the 
swing arm and may sense the rotation torsion of the 
swing arm, and generates a sensing signal to control the 
power output of driving apparatus. 

2. The auxiliary-bicycle torsion sensing and large gear 
plate minimization apparatus according to the claim 1, 
further comprising: 

a unidirectional device, which is connected to the gear 
plate and may proceed a single direction transmission; 
and 

a second planet gear, which is arranged at the planet gear 
set and driven to rotate together with the second planet 
gear; the second planet gear is driven together with the 
unidirectional device; the direction of unidirectional 
transmission makes the second planet gear may drive 
the gear plate to rotate; however the gear plate can not 
drive the second planet to rotate. 

3. The auxiliary-bicycle torsion sensing and large gear 
plate minimization apparatus according to the claim 2, 
wherein the speed-variation gear set connects and drives the 
gear plate through the transmission of the unidirectional 
device; the speed-variation gear set may drive the gear plate 
to rotate through the transmission of unidirectional device; 
however the gear plate can not drive the speed-variation gear 
set to rotate. 

4. The auxiliary-bicycle torsion sensing and large gear 
plate minimization apparatus according to the claim 2, 
wherein the unidirectional device is a unidirectional ratchet 
device. 

5. The auxiliary-bicycle torsion sensing and large gear 
plate minimization apparatus according to the claim 2, 
wherein the speed-variation gear set is a speed-reduction 
gear set. 

6. The auxiliary-bicycle torsion sensing and large gear 
plate minimization apparatus according to the claim 2, 
wherein the speed-variation gear set is comprised of several 
matching together multi- level gears. 

7. The auxiliary-bicycle torsion sensing and large gear 
plate minimization apparatus according to the claim 2, 
wherein it further includes a medium gear and a ring gear; 
the medium gear is matched with the second planet gear; the 
ring gear is then also matched with the medium gear and the 
unidirectional device. 
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8. The auxiliary-bicycle torsion sensing and large gear 
plate minimization apparatus according to the claim 1, 
wherein the driving apparatus is an electric driving motor. 

9. The auxiliary-bicycle torsion sensing and large gear 
plate minimization apparatus according to the claim 1, 5 
wherein the sensing apparatus includes a pushing pillar and 

a stress sensor; one end of the pushing pillar pushes against 
the swing arm; another end is then connected with the stress 
sensor; the pushing pillar may transfer the rotation torsion of 
swing arm to the stress sensor. 
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10. The auxiliary-bicycle torsion sensing and large gear 
plate minimization apparatus according to the claim 9, 
wherein the sensing apparatus further includes a replace- 
ment element and a pushing block; the pushing block pushes 
against the swing arm; the replacement element connects to 
the pushing pillar and provides an elastic force to make the 
pushing pillar maintain a predetermined position under the 
state of no external force. 

* * * * * 
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